[Metabolic and mitogenic effects of insulin-like growth factor I on rat glomerular mesangial cells cultured under high concentration of glucose].
Recent studies indicate the important roles of mesangial cell dysfunction and insulin-like growth factor I (IGF-I) in the development of diabetic nephropathy. In order to know whether hyperglycemia could alter IGF-I action on mesangial cells, we examined mitogenic and metabolic effects of IGF-I on mesangial cells. Mesangial cells revealed to express considerable numbers of receptors specific to IGF-I will relatively small numbers of insulin receptors. The uptake of [3H]-2-deoxy-glucose, [3H]-aminoisobutyric acid (AIB), or [3H]-thymidine into mesangial cells was stimulated by IGF-I at physiological concentrations. Under high concentrations of glucose (55 mM), the stimulation of thymidine uptake by IGF-I was significantly suppressed from 5863 +/- 549 (at 11 mM glucose) to 1731 +/- 146 DPM/100 micrograms/prot. On the contrary, AIB incorporation by IGF-I was significantly enhanced in the cells cultured under high concentration of glucose, as 2.03 +/- 0.03n mol/mg protein/15 min at 55 mM glucose vs 0.59 +/- 0.01 at 11 mM glucose. In conclusion; 1) IGF-I had metabolic and mitogenic effects on rat mesangial cells at physiological concentrations. 2) under excess glucose conditions, mitogenic action of IGF-I on rat mesangial cells was suppressed, while amino acid incorporation was enhanced. These results suggest that modulation of IGF-I effects on mesangial cell by glucose could be associated with mesangial cell dysfunction in diabetes.